Se LL ae 


.&@ P 
° 


Armed Services Technical Information 


: ARLINGTON HALL STATION 


‘ ARLINGTON 12 VIRGINIA 


* 


| MICRO-CARD 
CONTROL ONLY 


NOTRE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IM CONNECTION WITH A DEFINITELY RELATED 
PROCUREMENT OPERATION, THE J. 8. GOVERNMENT THEREBY INCURS 

NO RESPOMMMLITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE 
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE 

SAR DRAWINGS, SPUCIFICATIONS, OR OTHER DATA 8 NOT TO BE REGARDED BY 
IMPLICATION OR OTHERWME AS IX ANY MANNER LICENSING THE HOLDER OR ANY OTHER 
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, 
USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


Best _ 
Available — 
Copy 


4 


sees 


%, 
ae 


IWVISION | 


: OF ENGINEERING WASHINGTON, D.C 


ee’ 


1 


REPORT 


FYELD TESTING AND DEVELOPMENT UNITA, ST 
REPORT NO. 176 : 
PROJECT COTD J16/2-3-4 


FOR ROTATING OPTICAL SYSTEM 
LE FO Yee COVE: AF 


AGUNMCVES oes 


FILE Copy 


Return te 


ASTIA 
ARLINGTON HALL statION 


ARLINGTON 12, virneinia 
@ 
Attns Tisgs 


FIELD TESTING AND DEVELOPMENT UMIT 
PROSE? CarD 916/234, 
#08 ROTMTTG OPTICAL. SISTERS 
By 


FIELD TESTING AND DEVEAOPMENT UNIT 
U. 8, COAST GUARD YARD 
Curtis Bay, Baltimore 26, Maxyland 


Dates, 15 00T 1958 


Subaditter oe | | 
C.F, SCHANWENSTZIN, Jk, Commander, USCG 
Commanding Officor 


Tate: 
APPROVED: 


Ste ene en 


J. A. GICCOLRLLA, Commander, USCG 
Chief, Testing and Development Division 
Ofiies of Koginsering 

U. S, Const Guard Headquarters 
Washington 25, De. & 


This report or ony exosrpts therefrom shall not bo uscd for advertising 
or sales pcomtion yarposes without the written permienion irom ths 
Offiies of Encinserinz, Ue S. Coast Guard, Yashingvon 255 De Go 


— 


ARS TRACT 
V 


value 
aertre which _prodocad activation of the photoeyitch, aa | a function of xe 


posure tims. Thovs teste vere performed for several settings of photosutich 
seneitivity. In addition, endurance teste were conducted to Beli the 
durability of the photomltch in simlated Mghthouse hele Fg 


From the results ef the above described teste, it wis concluded: 


a Se eee ee ee ee eee et 
Py a alarm device for rotating beacons in feasible, - 


bp A filter would be required at the aperture of the alarm device to 
sesese tas Us prs ee 


@3  Pertodic arneoheier of the photcewitch sensitivity could be made 
te cokpengate for pho fatigues pooere faticua could be corsected 
by replacement of tha Sive phototsube. 
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FISLD TESTING AND DEVELOPMENT UNIT 
PROJEST OGID J16/2~Jo4 


PHOTOELECTRIC ALAHM DEVICE 
FOR KOTATING OPTICAL SYSTEMS 


I 
SCO 
lo Jntrodyeiier. This is the fourth ina series of reporte of tests of 


davioes for indieating Irregularities in the opsxation of a rotating optical 
system at a ight stxticn. 


mant.of ths Problem. To evaluate e commercial model of a photo« 
aiectvic ‘control as a poselble alarm device for a roteting beacon. The 
evaluation consistent of: 


2ol Tho initial parfermance chazacterigstica of the dovices 
202 Ite performance ever a prolonged period of operation. 
ZI 
AUSEORTES 
3. This teat was posformed by autherLiy of Headquarters (ETD) Momramiun 
to Commnding Officer, Picld Testing & Bevolopment Unit dtd 27 Dacemhar 1994, 
and 10 dune 1955, file CGTD J16/2aI-do 
Xit 
PREY EGUS AUR TT GATIONS OF A BIDAR NATING 
4o This Ze the first ropart of tests of a photeslectirie clam devias for 
votating tengons, Tests of — alaeas were degaribod in Ficid Tasting 
& Devolopmont Unit gepertp daved 19 Fobruasy 1935. 4 Marek 1955, and Ropost 
103 of 4 Jamary 1956. 
LY 
PSEGINE SNVESTACANL OM 
So Dpsceiotion of tha Mazcmol jinger Tags. The device tested was q stock Issue 
of a typo 20242, Model 2001 photsolesteies eumtrol rarufactursd ee the Photo 


cuiteh Divisiom, Electronics Correzation of Arorica, Canbsidaa, Mase. Five 
} (age 2) 1a a photograph of the device. 
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Figure 1 
Photoswitch Type 20DA2, Model 
1001 Photoelectric Control Device 


It consists essentielly of a light sensitive, gas-filled phototybe (Type 
1P40, S-l response, non~hygroscopic base) and an electronic xelay assembl- 
ed as a package unit whose overall dimensions are 7~7/16" X 4-15/16" X 
9~5/8" high. It operates froma 115 or 230 volt, 50/60 eps, power source. 
The wanufacturer's ratings for the unit are as follows. 


Power consumption - 15 watts 

Illumination level for relay operation (adjustable) - 10 to 50 
foot-candias. 

Ambient temperature range for proper.operation - 32° F to 125° F, 

Weight ~ 15 pounds. i ¢ 


The unit contains heavy-duty, silver, DPDT contacts rated at 10 amperes at 
115 volts, or 5 amperes at 230 volts. 


6. Description of tests conducted. 


6.1 Experimental set-up. I> set-up fr~ the first phase of the tests 
is shown by the schematic of Fipzve 2 (Page 3). Light from the steady- 
burning lamp, J, periodicri3.7 2 sterrupted by the rotating disc, B, with 
aperturs, D, was incident upor the window, E, of the alarm device F. A 
varlabic speed motor, C, crviving the diac, provided a means of varying the 
flash period. The load ics of the relay within the device was connected to 
a yellow incandescent lamp, such that, for a given sensitivity setting on 
the alarm unit, a sufficient deerease in the illuminance of the phototube 
eee decrease in speed of rotetion of the disc caused this lamp to be a 
lighted. 
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6.2 Caliteetion of Alasm Davice. Data for calibration curves were 
obtained ty determining, for exch of soveral epecds of rotation of the 
disc, the masimm valuo of LLiluzinance, at the window, for which the alram 
lamp was onergised. Tits procedure was repeated for each of several posi« 
tions of the sencitivity adjustment on the devices. This sensitivity 
control, which appears externally es the slotted hand of an edjusting 
aorew, was modified by FIDU to permit the additicn of a peripheral ecale 
in order that it could be positively returned to any selected setting 
The anbient level. of iilumination of the room was determined, and held 
constant while obtaining the experimerital data.’ 


63 Endurance feat. Upon completion of the calibzution, the equip= 
mont was allowed to run without interruption until] fallure. For this test, 
ths comlitions of Lllmalnance and diss sposd vere sot to the wilues in» 
dicated by point (%) on Figure 3. This point was selected as a convenient 
om in the "knee" of Curve 715, witt tho illunimnee at 3 foot-candles and 
the perled of dies rotation at 2.7 swonds. With this setting, a decrease 
in LLlumisance to ahout 5 foot-caniles. oy an inereage in the period of 
rotation to about 2.9 seconds, would trigger the stern. 


To Leuk Results. 


Tel Goliteotion Guryes. The calibration ourves for the alara devica 
are shown in Figure 3 (Page 5), The parameters on the curves ave the 
erbditmry reforence numbers om the geale which FIDU added to the senultie 
vity adjustment soray. 


feet Emivrance fost. The aviemnnce test us begun on 20 Mazeh 1956, 
During the course of the test, frequent eheake vere wade te insure that 
the alam devico stili funcsticnsd properly. These cheeks usually copsdsate 
ed of reducing the light flux incident on the photecell, although on 
eccasiomal alewdewn of tac wotating Clee produeed an antemetle test ef tha 
aiam devices. The alarm device funetioned properly for four wonthe, untd) 
the yvoakomd of 20 = 23 July 1956, at which time it failed comletely. Rex 
ducing the illwajnation to gero failed to operate the alarm, The device 
wae then returned ta the factory fer inmcpostien. The faziure was found to 
be the result of a burnatiou’ potentioneter. Eneloaure 1 is a copy of an 
enginsering report descxibing the fallure, A ua potentioucter vac ine 
stalled, and the reversed unit was again placed en test ou 30 Septexker 1957. 


7.3 Soe Exduysece Test. For the second endurance test, the steadye 
tumming lap and rotating diss were replaced by e 115 volt, 15 watt leap 
actuated by a Timo-Qelathie tiumr equipped vith a cam eut for a lights te derk 
ratio of 135, the timer was set for a flash pericd of 4 seconds. The 
‘iiueinanes at tho window of tha alarm device was set et five feotocandics, 
The tast coteup ie Silustrated in Meure 4 (Page 6). 
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Figure 4 
Test Set-up for Second Endurance 
Test of the Photoelectric Alarm Device 


The scale originally added to the sensitivity adjustment was removed when 
the alarm device was returned to the factory for repair. The arbitrary 
sensitivity settings ured in the calibration shown by Figure 3 could no 
longer be repeated. At the start of the second endurance test, the 
sensitivity adjustment was set to an arbitrary position near the mid point 
of tha range of adjustment. The secord endurance test was begun on 30 
Septesber 1957. Periodic checks were made, in the minner of the first en- 
duranecs test, to insure that the device was functioning correctly. On 2 
January 1958, the photoelectric alarm unit was still operating properly 
with the original sensitivity. setting, flasher charecteristic, and 
illuminance. Subsequent to that date, it became necessary to increase, 
periodically, the sencitivity of the control device, by means of the slot- 
ted screw adjustment, to maintain satisfactory operation. After reaching 
the point of maxirum sensitivity it was further necessary to increase, 
periodically, the illuminance of the window af the alarm unit. By mid- 
September 1958, with the devices set for mucimum sensitivity, and with a 
window illwainance of 25 foot-oandles, the condition of the device was such 
that the alaxm lamps were energized near the end of the dark period of sach 
cycle. The apparatus was allowed to run in this condition until 1 October 
1933. On this date the apparatus was turned off. It was mted, however, 
that at this time the period of the one second duration flashing source lamp 
hed increased to 6 secomis. On & October 1958, the test apparatus was again 
placed in operation. The flash period and window illuminance were reset to 
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che ovigiml velues of four seconds and § footwcandles respectively. 
Under thece conditions, the slam device onsrated extiefactorily with the 
sensitivity set somewhat below the maximum avuilahle. 


8. Piscursion of Results. 


8.1 The miibration curves of Figure 3 indicate, in general, the 
range of illuminanta and flash periods over which the tested alarm device 
operates satisfactorliy in a naw condition. It should be noted, however, 


that these curves apply to a specifia light to dark ratdo, which was not - 
recorded when the data wore taken, 3 


8.2 The results of the second endurance tost are auch that 1% can 
not be accurately determined how much of the apparent fatigue of the 


oa 
pootecell In the device was astual Mmtigue, and how much was due to tha : 
siovdoun of the flasher. The fact that the device operated properly, whan; 
at the end of the test, the il2unimnnce and flesh perlod were restored to lene 
original valuos Leads to the conclusion that such of the apparent fatigue eis 
was eauged by flasher slowdowm, In eonsidering this conelusion, however, Lt - 


should be noted thats : + 
t 


(n) In the second endurance test these was no exalo pivvided on 
the sencltivity adjustvent, and the difference botueen the initial and final ot 
sensitivity settings ary not kuowa, ond | 


(b) The photeseli was not Jn oparation for five days prior to the 
restoration of the initic] i2iwainmence condition aud flasher characteriotic, 


and may have rcoeovered to soma oxtunt from whatevar fatigue it my pave 
experd.enocd. 


v 
EQUCUISTONS 


9.1 The use of the photovlosteic control unit tested wuier this project 
ao an Olav dovica for rotating boacens ic Foncikle 


1 WBNS hn 


diigo the Liwalnacse of ths photoes to a practieol Level. 


Go3 Pordodie edjusuccnts of tho consitivity of the davies could bo rade 
te oompaucate for protecodi fotanvo. Exassaive fatigna covld to soreccoted by 


9.2 A filter would bo roquirad at tho window of tho alam derleo to rae | 
{ 
i 

i 
vepleccocnt ef tho dasescnolve phototubs, ' 
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Septeinber ~§ , 1956 
Subject: 20DA2 Conteal for U. S, Coast Guard 
0 


The 20DAZ ~vatrol was veceivei from U, 3. Const Cruarad ard tested, 


——k 


These are the results: 


1} The eapacitor acruss tie relay cell was found to be physically 
dumaged (the paper siell was punctured by transformer lami ation 
screw and, therefore, the capacitor was #lectrically snorted.) 
This could uappen only by removing tue unit frum tne housing, aad 
compressin; the chassis so that the transformer screw penetrated 
the capacitor shell. It seerus tuat this was act the cause of failure 
at the )ife west, but was dune during the visual inspection at the 
Coast Guard after the life teat, The engineering chan es are 
made ¢naaving the transforiner screw asvembly in order tu 
prevent this surt of damage of the components in the future, 


2 The time delay potentiometer was fora... ve opea. 


. 4 
The opening ofthe ime delay putentiometer was detectea on some 
other units some titat azo, ‘ine test sows that this was due to 
over loagin; the pov.ectiometer at the luw end of time delay range. 
The time delay e cuil was rédesizned and is already in effect 
_ for new produttidn onits. Also in the new circuit the time delav 
is stubilized for temperatucs suanges, 


Theusit has been reworked and Suipped back to Mr. Edward M,. Frost, Jr, 
in Baltimore, 
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my 7. Dike 


